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(54)1^6: MICROELECTRONIC INHALER HAVING A COUNTER AND TIMER 



(57) Abstract 

A medical inhaler (10) featuring a microelectronic assembly (14X a re- 
ceptacle (16) for a container (18) of medication. A triggering element (28) elec> 
trically coupled to die microelectronic assembly (I4X positioned inside the re- 
ceptacle (16) and activated by pressing the container (18) to release a dose of 
medication. The microelecCronic assembly (14) may be a counter (54X or an in- 
terval timer for recording die dosage history of the container, including time in- 
tervab between doses. The inhaler includ^ electrical contact fingers (56a-56n 
and 57a-S7n) contacting an electrical circuit (52) on the container (18) which 
stores hiformation about the container (18) in dtg^ form. The digital data sto- 
rage means includes a set of electrically conductive strips (58a-58n) on the con- 
tainer (18) whose spatial pattern represents data about the container (18)^ and a 
microelectronic memory. The digital data stored includes the number of doses 
remaining, the time interval between doses previously actuated, the type of me- 
dication, the expiration date, die lot and serial number of die container (18), 
and otiier usage information. 
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•IfiatOEIiECIBGNIC INHALEB H&VINS A CCKMER AND WSBST 

Baekaround nf th^ Invention 
This invention relates to medical inhalers. 
5 Kany people suffer from airvay diseases that are 

anenahle to treatment with aerosolized medications. Such 
medications are often delivered throu^ inhalers that 
include a receptacle for an aerosol container of the 
medication and a passage through ^ich the medication is 

10 delivered from the container to the airways of a patient 
through either the nose, mouth, or other means. 
Typically the aerosol container Includes a predetermined 
number of doses of the medication. Eadh dose of 
medication is actuated by depressing the aerosol 

15 container, which releases a single dose of medication 
into the inhaler passage. 

fflBm*^ Invention 
In general, in one aspect, this Invention features 
a microelectronic assembly, Including a microprocessor, 

20 coi«>led to the body of a medical Inhaler having a 

receptacle for receiving a container of medication and an 
Inhalation passage for delivering a dose of medication to 
a patient. A triggering element, such as a pressure 
switch or an optical switch, is electrically coupled to 

25 the microelectronic assembly, and is positioned Inside 
the receptacle so that it is activated by pressing the 
container to release a dose, of medication. The pressure 
switch Includes a sealed dome switch, a membrane switch, 
a Hall-effect device, or a pair of electrical contacts 

30 sandwiched between a rigid member and a flexible member 
In contact with the container. A container detector, 
such as a switch, is also electrically coupled to the 
microelectronic assembly, and is positioned in the 
receptacle so that it is activated by a medicine 

35 container being placed inta the receptacle. 
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In another afqpect, the micxoelec±ronic assembly is 
configured as a counter, responsive to the triggering 
element, for counting the number of doses of medication 
{ictoated frwn the container. The microelectronic 
5 assembly includes a display for displaying infonaation 
such as the number of doses already actuated from the 
container, or the nunber of doses remaining in the 
container. The microelectronic assembly may also include 
an aodible signal generator for generating audible 
10 signals when, for instance, a predetermined number of 
doses of medication have been actuated and the. container 

is running lov. 

In another aspect, the microelectronic assembly is 
configured as an interval timer, responsive to the 

15 triggering element, for timing the interval between doses 
of medication actuated. The display may indicate the 
interval since tha last dose was activated. The 
microelectronic assembly also records the dosage history 
of the container, indnding the time intervals between 

20 doses, for later plaj^cJc and analysis. 

In yet another aspect, the inhaler includes a 
gro«:p of electrical contact fingers disposed in the 
rec^tacle for contacting an electrical circuit on the 
container. The electrical circuit on the container 

25 stores information about the container In digital form 
idiieh is accessed hy the microelectronic assembly through 
the contact fingers. 

In general, in one aspect, the invention features 
a medication container for use with an inhaler including 

30 a digital data storage means for storing data about the 
container. In one embodiment, the digital data storage 
means includes a set of electrically conductive strips on 
the container whose spatial pattern represents data about 
the container. The electrically conductive strips are 
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electrically coupled to the inhaler by a set of contact 
fingers in the inhaler receptacle. 

In another aspect, the digital data storage means 
includes a microelectronic memory, such as a non--volatile 
5 electronic memory or a battery badced-up electronic 
memory, attached to the container and electrically 
coupled to a set of electrically conductive strips on the 
container. An iiihaler is electrically coupled to the 
microelectronic memory through a set of electrically 
10 conductive contact fingers inside the inhaler receptacle 
contacting the electrically conductive strips on the 
container. An inhaler so connected may read from, and 
write to, the electronic memory. 

In yet another aspect, the data stored in the 
15 digital data storage means represents a history of use of 
the medical container, including the number of doses 
remaining in the container, and the time interval between 
doses previously actuated from the container. The 
digital data also represents other information such as 
20 the type of medication in the container, the e3cpiration 
date, the lot and serial number of the container, and 
other usage information. 

nAflcrintion of Preferred Rmbodiments 
A teief description of the drawings is as follows. 
25 PIS. 1 is a front view of a medical inhaler with a 

microelectronic assembly according to this invention. 

FIG. 2 is a side view of the medical inhaler taken 
along lines 2-2 of FIG. l. 

FIG. 3 is a top view of the medical inhaler taken 
30 along lines 3-3 of FI6.1, also showing, in phantom, a 
medicine container in place in the inhaler receptacle. 

FIG. 4 is a cross-sectional view of the medical 
inhaler taken along lines 4-4 of FIG. 1, also showing the 
medicine container, according to this invention, outside 
35 the inhaler receptacle. 
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FIG. 5 is a view of the medical inhaler of PIG. 4, 
also showing the medicine container in place inside the 
inhaler receptacle. 

PIGS. 6a and 6b are side views of the medicine 
5 container, according to this invention, showing 
electrically condnctive strip patterns representing 
. different binary data words. 

Referring to the PIGS. 1-5, medical inhaler 10 
10 includes plastic body 12 and microelectronic assembly 14. 
Plastic body 12 has a receptacle 16 with one open end 
sized and shaped to receive a pressurized aerosol 
medication container 18 (FIGS. 4 and 5) , which slidably 
engages (arrow 20, FIG. 4) inside the receptacle. 
IS container 18 has an outlet nozzle 22 that press-fits into 
an opening 24, against a stop 25, in collar 26, which 
protrudes from a wall of plastic body 12. collar 26 also 
includes spray opening 27, throuc^ lAich a dose of 
nedication is released in aerosol form when pressure is 
20 s^lied to the bottom of container 18 such that the 

container is displaced relative to the nozzle 22. Spray 
opening 27 directs the released dose into inhalation 
passage 29 for inhalation out of plastic body 12 through 
open end 31. 

25 A pressure switdi assembly 28 (PIGS. 4 and 5) 

traverses receptacle 16 adjacent to collar 26, and has a 
central opening 30 sized and shaped to permit outlet 
nozzle 22 of container 18 to pass through it and into 
opening 24 in collar 26. A cutout 29 (PIG. 3) on each 

30 side of central opening 30 provides an aperture through 
^ch air may be drawn during inhalation. Pressure 
switch assembly 28 includes a backing plate 32 made of 
stiff plastic material and supported between 
microelectronic assembly 14 and a wall of plastic body 

35 12. A flexible printed circuit board 34 Ues parallel to 
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and above backing plate 32, and a metal switch contact 36 
is sandvlched between circuit board 34 and baclcing plate 
32. Svltch contact 36 is positioned opposite an 
electrical trace on circuit board 34 so that flexing the 
5 circuit board causes the switch contact to make an 

electrical connection to the trace on the circuit board. 

Pressure switch 28 is sealed around the perimeter 
of cipening 30 by a polymer membrane 38 i^ch surroxmds 
the opening and is attached between circuit board 34 and 

10 baclcing plate 32. An outer support member 40 is also 
attached between the circuit board and the backing plate, 
and surrounds polymer membrane 38 and metal switch 
contact 36. The polymer menibrane and the outer support 
member together provide f leidble support for circuit 

15 board 34 and a watertight seal for switch contact 36. 

other types of sealed electrical switdhes are also 
available to implement pressure switch assenibly 28. They 
include sealed dome switches, wire mesh type membrane 
switches. Hall-effect devices, and optical switches. 

20 Pressure switch assembly 28 is electrically 

connected to microelectronic assembly 14 and acts as an 
electrical triggering element providing a "dose actuated" 
signal for the microelectronic assembly. Microelectronic 
assenibly 14 includes a plastic housing 50, attached to an 

25 outer surface of body 12, enclosing microprocessor 

electronics 52, and a liquid cri^tal display 54 (FIG. 1). 
Microprocessor electronics 52 may include a 
microprocessor and its associated read only and random 
access memories, a real time clock module and a battery. 

30 An optional reset switch 55, which is a sealed 

electrical switch of the type described above, is located 
on circuit board 34 outside the contact area of 
medication container collar 42. Reset switch 55 is 
electrically connected to microprocessor electronics 52 

35 for resetting the electronics when the switiA is 



won/17231 



Pcr/usw/a2S55 



- 6 - 

activated. The reset switch Is activated by removing the 
medicine container from receptacle 16 and using the end 
of an elongated object, such as a pencU, to traverse the 
length of the receptacle and depress the switcjh. 
5 Medical inhaler body 12 also includes two sets of 

resUient in-line electrically conductive eoataets, «r 
fingers, 56a - 56n and 57a - 57n (four fingers are shown 
in eacb set for illustration purposes but a larger 
quantity nay be desirable) which protrude from an inner 

10 waU of plastic body 12 into receptacle 16 and 

resUiently contact the side of aerosol container 18 when 
the container is engaged into the receptacle (FI6. 5) . 
Each electrically conductive contact is electrically 
connected to microelectronic assembly 14 to enable the 

15 microprocessor electronics to access data stored in 
digital form on container 18. Fingers 56a - 56n are 
disposed in-line along the length of plastic body 12 so 
that th^ align with and contact at most a like number of 
circular electrically conductive strips, or patterns, 58a 

2a - 58n on the label 59 of container 18. Each finger is 
uniquely positioned opposite a corresponding strip 
location and contacts that corresponding strip if 
present, e.g., finger 56a contacts strip 58a, finger 56b 
contacts strip 58b, etc.. Similarly, fingers 57a - 57n 

25 are disposed in-line along the length of plastic body 12 
opposite fingers 56a - 56n, respectively, so that finger 
57a also cmtacts strip 58a, finger 57b also contacts 
strip 56b, etc.. Thus, an electrical circuit is formed 
between any finger 56x (x representing a. . .n) and its 

30 corresponding finger 57x when the corresponding 

electrically conductive strip 58x is present on the label 
59. For instance, one electrical circuit will be formed 
between finger pairs 56b and 57b when conductive strip 
58b is present on the label, and another will be formed 
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betveen finger pairs 56c and 57c when conductive strip 
58c Is present on the label. 

Referring also to FIGS. 6a and 6b, the pattern of 
electrically conductive strips 58a - 58h on container 
5 label 59, foroed Iqr strips and extra spaces between 

strips (i.e., missing strips), corre^onds to the digital 
pattern of a data word stored on a particular container. 
Bach strip 59x present on the label forms an electrical 
circuit betveen its corresponding finger pairs 56x and 

10 57x which is detected by microelectronic assembly 14. 
Thus, the finger pairs that contact an electrically 
conductive strip indicate an electrical short circuit, or 
logic >*0", to microelectronic assembly 14, vhile the 
finger pairs that do not contact an electrically 

15 conductive strip (i.e., contact a space othervise 

available for an electrically conductive strip) indicate 
an electrical open circuit, or logic "1", to the 
microelectronic assembly. For example, the pattern of 
electrically conductive strips shown in FIG. 6a represent 

20 the binary data word '*0101" since (assuming that strip 
location 58a represents the least significant bit of the 
data word) strips 5Bb and 58n present an electrical short 
circuit, logic "0", for the second and fourth bit 
locations, and the absent strips 58a and 58c (shown in 

25 phantom) present an electrical open circuit, logic "1", 
for first and third bit locations. Similarly, the 
pattern of electrically conductive strips shown in FIG. 
6b represent the binary data word "0110". 

The presence of a medication container engaged in 

30 receptacle 16 of the inhaler is detected by 

microelectronic assembly 14 whenever at least one 
conductive strip 58x contacts a pair of fingers 56x and 
57X to produce a logic "1". Alternatively, if only the 
lowermost finger pairs 56n and 57n are used to detect 

35 that a container is engaged in receptacle 16, and all 
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containers have conductive strip 58n present, then 
microelectronic assembly 14 will only detect containers 
that are fully engaged, i.e., properly seated, within the 
receptacle. 

5 In alternative embodiments, a similar finger pair 

and conductive strip configuration is used as a power 
switch for 6iq»plying power to microelectronic assembly 
14, thereby only powering the inhaler electronics when a 
medicine container is engaged in the receptacle. As 

10 another alternative, a separate pressure switch, 

electrically connected to microelectronic assconbly 14 and 
noimted on Inhaler wall 12 so as to contact the 
container. Is us«i to detect the presence of a container 
engaged in the receptacle or supply power to the 

15 microelectronic assembly 14. 
Use 

Indication container 18, which ^ically holds a 
predetermined number of metered doses of medication, is 
inserted into receptacle 16 with aerosol nozzle 22 

20 resting against stop 25 in opening 24 of collar 26. 

Electrically conductive strips 58a • 58n present on label 
59 align with and contact finger pairs 56a - 56n and 
57a - 57n, respectively. Microelectronic assembly 14 
senses the presence of container 18 engaged in receptacle 

25 16 through the alignment of particular craductive strips 
with particular finger pairs. 

A patient directs thei end 29 of the inhaler with 
opening 31 into his or her mouth and allies pressure to 
the ea^osed end of container 18 to release a metered 

30 dosage of medication from the container, through opening 
31, and Into his or her mouth. Concurrently, the applied 
pressure causes the shoulder 42 of container 18 to bear 
against and flex circuit board 34, causing switch contact 
36 to contact the circuit board to complete an electrical 
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circuit, thereby signaling microelectronic assembly 14 
that a single dose has been actuated. 

The micrpprocessor electronics 52 of 
microelectronic asseonbly 14 may be configured to provide 
5 a variety of functions. Hhen, for instance, the 

microprocessor electronics is configured to act a dose 
counter, the "dose actuated" signal is processed in 
accordance with instructions, stored in the electronic 
memory associated with microprocessor electronics 52, to 

10 trade the quantity of doses actuated* The dose counter 
may be configured as either an up-counter, for 
accumulating the total number of doses actuated, or as a 
dovn-counter, for subtracting each dose actuated from a 
predetermined quantity of available doses* Bach "dose 

15 actuated" signal received by the microelectronic assembly 
is used to increment or decrenent the dose counter, 
dqpeiding on its configuration. The current doses 
actuated count, for the up-counter configuration, or the 
current doses available quantity, for the down^ounter 

20 configuration, is displayed on microelectronic assembly 
display 54. 

Prior to the first dose actuated from a new 
medicine container placed in receptacle 16, 
microprocessor electronics 52 is initialised in 

25 accordance with its functional configuration. If, for 
instance, the micrcq^ocesspr is configured to act as an 
iq»-counter, the counter is initialized to 0, an if 
configured as a down-counter, the counter is initialized 
to the maximum metered dosage available from a new (full) 

30 medicine container 18. Microprocessor electronics 52 may 
be initialized during the manufacturing process of the 
inhaler, since a newly manufactured inhaler is typically 
si9plied to the patient with each new medicine container, 
and is meant to be used only with that container. 

35 Optionally, reset switch 55 may be activated to 
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initialize the microprocessor electronics before a new 
medicine container is installed into the receptacle of 

the inhaler. 

The patient monitors the number of doses used 
5 from, or remaining In, the medication container by «sing 
the display. The microprocessor may also be configured 
to alert the patient when the container is almost enipty. 
When all doses in the container have been used, the 
patient may simply remove the used container, activate 

10 the reset switch 55 to cause the microprocessor to 
initiaUze the counter function, and install a new 
medicine container. 

Additionally, the microprocessor electronics, if 
configured as a timer or used In conjunction with a clodc 

15 circuit, keeps track of the interval between actuated 
doses, and Informs the patient that the Interval Is too 
short, or that another dose is due to be taken, depending 
on the olroumstanees. The microprocessor electronics nay 
also store the dosage history of the patient for later 

20 playback and assessment by. for example, the patient's 
physician. 

Further, finger pairs 56a - 56n and 57a - 57n 
present a digital data word to the microprocessor circuit 
52 of microelectronic assembly 14 corresponding to the 

25 pattern of electrically conductive strips 58a - 58n 
encoded on label 59 of container 18. Microprocessor 
electronics 52 responds to this data word in accordance 
with instructions stored in its associated electronic 
memory. The size of the data word (i.e., the number of 

30 bits of digital information) determines the quantity of 
information it conveys. Thus, increasing the quantity of 
finger pairs 56a - 56n and 57e - 57n Increases the 
quantity of patterns available for electrically 
conductive strips 58a - 58n to take, thereby increasing 

35 the information conveyed about the container to the 
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microprocessor electronics. For instance, the 
information encoded by the strips may indicate to the 
microprocessor the type of medication in the container, 
dosage interval limitations, container serial number, 
5 63q)iration date, etc.. With this information the 

microprocessor can keep track of each container used with 
a particular liihaler, alert the patient to dosage 
limitations and escplratlon, and provide a more detailed 
medication history for use by the patient's physician. 

10 Inhalers are typically sold by pharmaceutical 

cdopanies along with a specific medication. 
Representative examples include Alupent® metered dose 
inhaler and Atrovente inhaler, available from Boehringer 
Ingelheim; Ventolin® inhalation aerosol, Beconase® nasal 

15 inhaler and Beclovent® inhalation aerosol, available from 
Glaxo; AeroBld® Inhaler system, available from Forest; 
Medlhalere ergotamlne, available from Rlker; Azmacort* 
Inhaler, available from Rorer Pharmaceuticals; Metaprel® 
Inhalation aerosol, available from Sandoz; Proventil® 

20 inhaler, Vanceril® inhaler and Vancenase^ nasal inhaler, 
available from Sobering; and, Intel® inhaler and Intel® 
splnhaler turbo-inhaler, available from Fisons. 
Representative exaa^les of other types of metered dosage 
medication delivery systems vhlcb may benefit from this 

25 invention include Beconase® AQ nasal spray, and Ventolin 
Rotacaps® for Ihhalatlon, available from Glaxo; and, 
Vacanase® AQ nasal spray, available frm Sobering. 

Another embodiment of inhaler 10 provides for 
30 communications between microelectronic assembly 14 and an 
active microelectronic element 62 attached to each 
container 18. Microelectronic element 62 is, for 
Instance, a nonvolatile electronic memory, or a battery 
backed*up memory, embedded under label 59. Fingers 56a 
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56h (or 57a - 57n) and electrically conductive strips 
58a - 58n provide a bos-^e electrical connection 
between microelectronic element 62 and microelectronic 
assembly 14 to allov micrqprocessor electronics 52 to 
5 read and i^date microelectronic element 62. Bach 
container 18 would store its ovn "personality profile*' 
lAicb would travel with the container as an integral part 
of it, independent of the particular inhaler used with 
it* Ibns, microelectronic element 62 could, for 

10 instance, record the type of drug in the container, the 
number of doses left in the container, the dosage history 
of the container, the drug lot, serial number and 
ea^iration date of the container, and, in general, 
provide a detailed history of the container to the 

15 patient and physician. 

Other embodiments are within the following claims. 
For eaeasple, a standard audible signal generator can be 
included in the microelectronic assembly to signal the 
patient as determined by the particular application. The 

20 positioning of the electronic switches, electrically 
conductive strips and associated contact fingers may be 
altered, for instance, providing the electrically 
conductive strips as concentric rings on the shoulder of 
the container and positioning the contact fingers on the 

25 pressure switch. Tbm division of electronics between the 
inhaler and the container may also be altered. For 
instance, the microprocessor electronics may be mounted 
on the container, and the inhaler only provides battery 
power and display, or all the electronics including the 

30 battery and display are mounted on the container. 

Hdreover, the pressurized or non-pressurized container 
can deliver medication in the form of a non-aerosolized 
liquid. 
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Claims 

1 1. An inhaler conKprising 

2 a body having a receptacle, adapted to receive a 

3 medication container, and an inhalation passage connected 

4 to said receptacle throuc^ vhich a dose of medication can 

5 be inhaled; and 

6 a microelectronic assembly coiqaled to said body 

7 for monitoring the use of the medication. 

1 2. The inhaler of claim 1 idierein said 

2 microelectronic assembly includes a microprocessor. 

1 3. Ibe inhaler of claim 1 further conqprising 

2 a triggering element electrically connected to 

3 said microelectronic assembly, said triggering element 

4 disposed to be activated vhen a dose of medication is 

5 actuated. 

1 4. The inhaler of claim 3 wherein 

2 the medication container is an aerosol container 

3 actuated by applying an activation pressure to the 

4 container, and 

5 said triggering element senses said activation 

6 pressure. 

1 5. The inhaler of claim 4 wherein 

2 said triggering element includes an pressure 

3 switch dififposed in said receptacle and adapted for being 

4 acted upon by one end of the medication container so that 

5 a portion of said activation pressure is transferred to 

6 activate said pressure switch. 

1 6. The inhaler of claim 5 wherein said pressure 

2 switch includes 

3 a rigid portion disposed stationary to said body. 
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4 a flexible portton opposite said rigid portion and 

5 fti<» r«-««i to be operated upon by one end of tbe medical 

6 container, and 

7 at least two electrical contacts disposed between 

8 said rigid portion and said fixed portion, said contacts 

9 being electrically connected to said microelectronic 
10 assembly; 

u wherein said activation pressure causes 

la displacement of said flexible portion toward said rigid 

13 portion tbereliy causing contact between said electrical 

14 eontaots. 

1 7. The inhaler of claim 5 wherein said inressure 

2 switch includes a dome switch. 

1 8. The inhaler of claim 5 lAereln said pressure 

2 switch Includes a meiDbrane swltdi. 

1 9, ibe Inhaler of claim 5 idiereln said pressure 

2 switch includes a Hall-effect device. 

1 10. The inhaler of claim 4 wherein 

2 said triggering element Includes an optical switch 

3 disposed in said receptacle and adapted for sensing the 

4 movement of the medication container in response to said 

5 activation pressure. 

1 11. irthaler of claim 10 wherein said optical 

2 switch includes an LED. 

1 12. The inhaler of claim 10 wherein said optical 

2 switch includes a photocell. 



1 



13. HbB Inhaler of claim 3 \rtierein 
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2 said siicroelectronic assembly functions as a 

3 counter responsive to said triggering element for 

4 counting the doses of the medication actuated from the 

5 container. 

1 14. The inhaler of claim 13 wherein 

2 said sdcroeleetronic assembly includes a display 

3 for displaying an Indication of the eacpected number of 

4 doses of medication available from the container. 

1 15. The inhaler of claim 14 irtierein 

2 said display indicates a count of the doses of 

3 medication actuated from the container. 

1 16. The inhaler of claim 14 irtierein 

2 said display indicates a count of the expected 

3 qpiantity of doses of medication remaining to be actuated 

4 from the container. 

1 17. The inhaler of claim 13 wherein 

2 said microelectronic assembly further comprises an 

3 audible signal generator that provides an audible signal 

4 in response to said counter. 

1 18. The inhaler of claim 17 i^erein 

2 said counter causes said audible signal generator 

3 to provide an audible signal after a predetermined number 

4 of doses of medication have been actuated from the 

5 container. 

1 19. The inhaler of claim 3 i^erein 

2 said microelectronic assembly is configured as a 

3 timer responsive to said triggering element for counting 

4 the time interval between doses of medication actuated 

5 from the container. 
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1 20. Hie iahaler of claim 19 vberein 

2 said microelectronic assembly includes a display 

3 for indicating said time interval. 



1 
2 
3 
4 



21. The inhaler of claim 3 further conqprising 
a container detector electricaUy connected to 
said microelectronic assembly, said container detector 
disposed to be activated by the presence of a medication 
5 container in said receptacle. 

1 22. The inhaler of claim 21 therein 

2 said container detector coimrises a pressure 

3 switch disposed in said receptacle and adapted to contact 

4 a container placed in said receptacle. 

1 23. The inhaler of claim I further conqarising 

2 a pluraUty of electrical contact fingers disposed 

3 in said receptacle and adapted to contact a pattern of 

4 electrical conductors on the medication container, said 

5 contact fingers being electrically connected to said 

6 microelectronic assembly. 

1 24. The inhaler of claim 23 herein 

2 said electrical contact fingers comprise a 

3 plurality of contact finger pairs, each said contact 

4 finger pair comprising two spaced eUctrical contact 

5 fingers adapted to contact the same electrical conductor, 

6 the electrical conductor providing an electrical circuit 

7 between said contact fingers of said contact finger pair. 

1 25. The inhaler of claim 23 vAerein 

2 said electrical contact fingers electrically sense 

3 digital data stored on the medication container, and 
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4 said digital data is processed by said 

5 microelectronic assembly. 

1 26. The inhaler of claim 25 lAerein 

2 said digital data corresponds to the type of 

3 medication in the container and said microelectronic 

4 assembly is configured to function dependent on said 

5 medication tjfpB. 

1 27. The inhaler of claim 25 wherein 

2 said digital data corresponds to the number of 

3 doses remaining in the container and said microelectronic 

4 assembly is configured to function dependent on the 

5 number of doses remaining. 

1 28. A medicine container for use with an inhaler, 

2 conprising 

3 a container body for storing medicine, said 

4 container body having an aerosol nozzle at one end and 

5 adapted to fit the receptacle of an inhaler, and 

6 digital data storage means for storing data about 

7 said container, said storage means being accessible by 

8 said inhaler. 

1 29. The medicine container of claim 28 wherein 

2 said digital storage means conprises a plurality 

3 of electrically conductive strips on said container body, 

4 said electrically conductive strips disposed to align 

5 with and electrically connect to a plurality of 

6 electrical contact fingers in the inhaler receptacle. 

1 30. The medicine container of claim 29 herein 

2 said electrically conductive strips are disposed 

3 on a label placed on said container body. 
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1 31. The medicine container of claim 29 wherein 

2 said digital data is stored by the pattern of 

3 electrically conductive strips laid down on said 

4 container body. 



32. Ihe medicine container of claim 28 wherein 
said digital storage means conprises a pattern of 
electricaUy conductive and electrically insulating 
regions on said container body, said electrically 

5 conductive regions disposed to align with and 

6 electrically connect to a first pluraUty of electrical 

7 contact fingers disposed in the inhaler receptacle, and 

8 said electricaUy insulating regions disposed to align 

9 with and electrically insulate a second plurality of 

10 electrical contact fingers disposed in the Inhaler 

11 rec^tacle. . 

1 33. TbB medicine container of claim 32 wherein 

2 said electrically conductive and electricaUy 

3 insulating regions are disposed on a label placed on said 

4 container, said label comprising an electrically 

5 conductive medium and a pattern of insulating strips laid 

6 down on said conductive medium to define said 

7 electricaUy conductive and said electricaUy Insulating 

8 regions. 

1 34. The medicine container of claim 28 wherein 

2 said digital data storage means comprises a 
microelectronic memory circuit disposed on said container 



3 



4 bo^, and 

5 said pontft^"'*'' further comprises electrical 

6 connection means for electricaUy connecting said 

7 Bicroelectronic memory circuit to the inhaler. 



35. The medicine container of claim 34 wherein 
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2 said electrical connection means comprises a 

3 plurality of electrically conductive strips on said 

4 container body, said electrically conductive strips 

5 disposed to align vith and electrically connect to a 

6 plurality of fingers in the inhaler receptacle. 

1 - 36. The medicine container of claim 34 vherein 

2 said microelectronic memory circuit conqprises a 

3 non-volatile memory i^ch may be read from and written to 

4 by said inhaler. 

1 37 • The medicine container of claim 34 vherein 

2 said Biicroelectronic memory circuit cozsprises a 

3 battery-backed up electrical memory which may be read 

4 from or written to by the inhaler. 

1 38. The medicine container of claim 36 wherein 

2 said digital data represents a history of use of 

3 said medical container. 

1 39. The medicine container of claim 38 wherein 

2 said history of use includes the expected number 

3 of medicine doses remaining in said container. 

1 40. The medicine container of claim 38 wherein, 

2 said history of use includes a record of the time 

3 intervals between said medicine doses previously actuated 

4 from said container. 

1 41. The medicine container of claim 28 wherein 

2 said digital data represents the type of medicine 

3 in said container. 

1 42. The medicine container of claim 28 idierein 
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2 said digital data represents the eaqpiration date 

3 of the nediclne in said container. 

1 43. The medicine container of claim 28 wherein 

2 said digital data r^resents nsage information 

3 about the medicine in said container. 
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